The 13 C NMR spectra of a number of nickel complexes of 1,5,9-cyclododecatriene and bicyclo-[2,2,l]-heptene have been studied and it has been shown that detailed structural information can be obtained relatively easily.
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The 13 The 13 C NMR spectra of a number of nickel complexes of 1,5,9-cyclododecatriene and bicyclo-[2,2,l]-heptene have been studied and it has been shown that detailed structural information can be obtained relatively easily.
Although the use of 13 C NMR spectroscopy in organotransition metal chemistry is now becoming commonplace [1] [2] [3] , its application to organonickel complexes has been relatively neglected. Investigations involving nickel-olefin complexes are limited to a study of a series of bisphosphite-nickel-(olefin) complexes 4 and bis(cyclooctadiene)nickel and related compounds 5 -6 . We report here some preliminary results for the nickel complexes of cyclododecatriene (CDT) and bicycloheptene. The results are summarized in Tables I and II. Complexation of CDT to nickel is accompanied by a large shift of the olefinic-carbon signal to higher field while the methylenic carbon atoms experience a smaller shift to lower field. It has been suggested that the greater stability of (all as-CDT)Ni compared to (all £raws-CDT)Ni is the result of the Requests for reprints should be sent to Dr. P. W. JOLLY, Max-Planck-Institut für Kohlenforschung, D-4330 Mühlheim/Ruhr. geometrically more favourable planar arrangement of the three double bonds around the nickel atom in the former case, in contrast to the propeller-like arrangement observed in (all /rarcs-CDT)Ni 7 -10 . In agreement with this suggestion, it is observed that the shift to higher field of the signal due to the olefinic-carbon atoms upon complexation of the CDT molecules is 16.6 ppm greater for the isomer containing all cis-CDT.
The fourth position on the nickel atom in (CDT)Ni can be occupied by a donor-ligand and a number of (CDT)Ni-ferf-phosphine and -phosphite complexes have been isolated 10 . The arrangement of the ligands around the central metal atom in these complexes is assumed to be pseudotetrahedral (1 and 2) 11 .
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In agreement with this four signals are found in the 13 C NMR spectra of the (all fra*w-CDT)Ni-PR3 complexes ( Table I ). The trimethylphosphine adduct (1) (R=CH3) has been studied in greatest detail: at + 80 °C two relatively broad signals are observed for the olefinic-and aliphatic-carbon atoms (öi,2 = 90.0 ppm, di»/8 = 25 Hz; <53j 4 = 39.1 ppm, A vi/, = 4 Hz) indicating that dissociation is occurring; at apparatus temperature (+32 °C) four signals are observed (Table I) having half height widths of 20-14 Hz; on cooling to -60 °C these signals become narrower and coupling between the ring carbon atoms and the phosphorus atom is observed (|J( 31 P-13 Ci)| = 7.6, |«/( 31 P-13 C2)| = 1.9, | J( 31 P-13 C3or4)I = 3.1, 0 Hz). The assignment has been made by assuming that the P-Ni-Ci angle is greater than the P-Ni-C2 angle and hence Ci is "more trans" than C2 and will show a larger coupling 12 . The observation of only two signals for the CDT molecule in (all m-CDT)Ni-P(OC6H4-o-C6H5)3 indicates that the planar arrangement of the three double bonds has been retained in the phosphite adduct. The investigations were extended to the nickel complex of bicyclo-[2,2,l]-heptene in anticipation of observing dynamic effects. The nickel atom in these complexes has been shown to occupv an exo position 8 -13 . The 13 CNMR spectra of '(bicycloheptene)Ni-[P(C6H 5 ) 3 ]2 (3) shows the expected 4 signals for the organic ligand. Somewhat surprising is that coupling is observed between the phosphorus atoms and C5,6 but not Ci,4 or C7. The 13 C NMR spectrum of (bicycloheptene)2NiPMe3 is of particular interest. At room temperature only 5 signals (4 from the olefin and 1 from the phosphine) are observed and the olefin-carbon signals is broad (zl V./a~150 HZ). On lowering the temperature to -34 °C, a well resolved spectrum is obtained. The presence of 4 doublets for the olefinic carbon atoms and two doublets for the phosphorus bonded methyl groups (as well as additional signals in the aliphatic region) indicate that two isomeric forms (4 a and 4b), which differ only in the mutual arrangement of the bicycloheptene molecules, are present in solution.
The intensity of the doublets indicate that the two isomers are present in the ratio 1:3. An absolute assignment was not, however, attempted.
The bicycloheptene ligands in tris(bicycloheptene)nickel are also free to rotate at room temperature and only 4 signals are observed in the 13 C NMR spectrum. At -60 °C 9 signals are observed consistent with the adoption by the complex of the same configuration (5) demonstrated by X-ray crj^stallography to be present in the solid 13 . Table II. 13 C NMR spectra of (bicycloheptene) nickel complexes 11 . Neighbouring Group Participation, Thiolester, Aminolysis, Kinetics, Mechanism
Reactivity of thioaspirin towards morplioline in acetonitrile approaches that of the "active ester" p-nitrophenyl thiolacetate. Insensitivity of the fast reaction to the addition of the strong tertiary nitrogen base triethylamine, as well as the strictly second order kinetics observed strongly suggest that the reactants exist in ion-pair form under the experimental conditions, and that the o-CO2~ group of thioaspirin acts as an intramolecular general base catalyst.
During transpeptidations catalyzed by cysteine proteinases a thiolester type acyl-enzyme forms 1 . Since the functional groups of these enzymes are located in partly hydrophobic environment 1 , thiolester aminolyses catalyzed by neighbouring acidic and basic groups serve as models for the above processes. To determine the effect of a neighbouring carboxylate (functional group of several cysteine proteinases 1 ) on a thiolester aminolysis process we have investigated the reaction of thioaspirin (1) with morpholine in acetonitrile 2 .
CO2H

XCOCH3
1: X = S, 2: X=0.
The aminolysis studied has the following characteristics :
a) The reaction is first order both in ester and in amine. The k0bs vs [Morpholine] plot is linear with zero intercept (Fig. 1, A) .
b) The strong 3 tertiary nitrogen base triethylamine exhibits neither catalytic nor inhibitory effect (Fig. 2, A) . c) 1 is highly sensitive to aminolysis: its reactivity towards morpholine approaches that found for the "active ester" p-nitrophenyl thiolacetate 4 .
Thiolester aminolyses in aprotic solvents involve the formation of a zwitterionic intermediate that collapses into products in the rate-limiting step 4 :
Requests for reprints should be sent to Dr. F. 1), and results in the formation of ion-pair complexes which seems to be general for carboxylic acid/secondary amine interactions in aprotic solvents 5 (Eq. (2) ).
Since the ratio of complexed and free thioaspirin species depends on the amine concentration, linearity of the k 0 bs vs [Morpholine] plot (Fig. 1, A) as well as insensitivity of the reaction to the presence of triethylamine strongly suggests that the neutral and anionic species of 1 exhibit similar reactivities towards morpholine.
The o-C02~ group, however, exerts polar and steric effects impeding the reaction. Thus, the high reactivity of 1 (at least at higher morpholine concentrations and in the presence of triethylamine) can be attributed to intramolecular catalysis by the 0-CO2 -substituent. Though our results are in no contradiction with nucleophilic assistance, on the basis of analogous reactions described in the literature 6 -7 , we favour a general base participation which facilitates the product-resulting monomolecular decomposition of the tetrahedral intermediate (Eq. (1)) by deprotonation of its ammonium group.
Comparison of the kinetics of the reaction of 1 with that of the oxygen analogue 8 (aspirin (2)) reveals that they react via different mechanisms.
The kobs values for the reaction of 2 are higher than those of 1 at [Morpholine] <1.4 x IO" 2 M (Fig. 1) ; the reaction of 2 follows MICHAELIS-MENTEN type saturation kinetics (Fig. 1, B) and is inhibited by small amounts of triethylamine (Fig. 2, B) . From these facts we assume that 2 reacts according to a mechanism in which a neutral 0-CO2H and not an o-C02~ group participates.
